ORGANI7ATIONAL STRUCTURE AND TECHNOLOGY: A COMPUTER MODEL APDROACH
A great deal of literature already exists on the effects of production or operations technology on individual and work group behavior in the organization. This particular study, however, is concerned with an area in which much controversy still persists; the tray in which formal structure is affected by technological variables. For reasons which will soon become clear I shall distinguish between two current approaches to the problem; the comparative approach which takes organizations as the units of analysis and the constituent approach which utilizes organizational components as the basic units. The first seeks to establish general principles from the simultanpnus study of more than one unit, but at the expense of not peering very deeply within any of them. The second is characterized by in-depth analyses of particular organizations, but at the expense of developing formal, empirically tested theory.
InTRODUCTION
At the theoretical level comparative analysis views technology as one of the most crucial (if not the most crucial) determinants of organizational structure (Perrow, 1967; Udy, 1965) .
In order to verify tnese claims at the empirical level the strategy has been to define and measure various dimensions of structure and technology on a sample of organizations and investigate relationships using conventional statistical techniques, e.g., Mohr (1971) , Zwerman (1970) , Hage and Aiken (1969), nickson, et al (1969) , Pugh et al (1969) , Harvey (1968 ), Bell (1967 ), and Woodward (1955 .
Undoubtedly, the most provocative study was conducted by Woodward (1965) in England who found that a measure of technological complexity was the most crucial determinant of various structural configuration characteristics such as span of control. In an American replication Zwerman (1970) Mohr (1971) found only weak to moderate relationships between structure (operationalized as supervisory style) and three different technology dimensions.
At this point in time the comparative approach is clearly in a state of conflict. To the extent that the causes are substantive in nature this is healthy. Our knowledge of social structure must expand as more refined theories are developed to explain the conflicts. On the other hand it appears that various methodological problems may be in part to blame.
There exist differences between the above mentioned studies in defining and measuring variables (see Hickson, et al, 1969) and in sample selection (see Zwerman, 1970) . Once more, probability samples are not used (see Harvey, 1968) , multicollinearity often exists among independent variables (see Pugh, et al, 1969) , and reliance upon cross-sectional analysis precludes the inferring of causality (see Pugh, et al, 1969) . The situation for pre-1965 studies does not seem to be much better. Starbuck (1965) For the most part, however, the formal study of structure and technology within the organization has not been a salient characteristic of comparative research.
As an illustration that the aggregative focus of comparative analysis can be usefully supplemented consider Blau's (1970) Heuristic models have a well established reputation for the solution of organizational problems. Utilizing recent advances in artificial intelligence research and the psychology of human problem solving (Feigenbaum and Feldman, 1963; Newell and Simon, 1971) , management scientists have written heuristic programs which select stocks for portfolios (Clarkson, 1962) , schedule jobs through custom shops (Gere, 1966) , allocate budgets (Gerwin, 1969) , locate warehouses (Kuehn and Hamburger, 1963) , balance assembly lines (Tonge, 1961) , and perform numerous other tasks. More pertinent to the subject of this paper is the recent work of Ansoff and Brandenburg (1971) .
They have sketched out a flowchart for a heuristic model which matches a business firm's design criteria against the consequences of alternative organizational forms.
The initial and current versicn of the model discussed here was constructed from the existing literature, primarily the ideas of J. D. Thompson (1967, pp. 57-61) . His propositions are formulated well enough that they may be considered as rules for structuring an organization's technical core (essentially its production activities). They still remain vague enough that a certain amount of interpretation was necessary. Recall The team is used as the basic unit since no information is supplied Finally, the air crews are sequentially interdependent at medium intensity CO with three periodic maintenance teams.
A detailed account of the steps taken by the model to organize the components of the bomber wing is given in the Appendix. Figure 3 compares the actual configuration given by Thompson with that predicted by the model.
The only discrepancy is that the model does not group the three periodic maintenance teams into a snit. This does not seem to be very crucial, especially in view of Thompson's observation (1967, p. 63 ) that the unit, "lacked a name but nevertheless was recognized by all concerned as headed by a director of material aad his assistants." The discrepancy doe tell us that there may be certain conditions under which pooled interdependence will be handled prior to sequential. It thus offers a clue that should be investigated further when it is time to refine the model's heuristics.
The test indicates that the initial version of the model is plausible.
Further testing will be against data collected directly from organizations.
It is planned to concentrate at least initially on industrial firms of the large batch or mass production type in order to insure that structure and technology will be salient characteristics. One method of testing is to formulate the model's important assumptions as hypotheses which can then be subjected to validation using standard statistical techniques. This would be appropriate for the key assumption that interdependence between units decreases as we move up the hierarchy. Once more, the iterative method by which heuristic models due to their complexity are typically validated will be used extensively. Once revisions are made the cycle is repeated until it appears that major changes are no longer needed. After a few cycles it is conceivable, although not necessary, that the model will bear little resemblance to the initial version.
Since further testing will involve ori g_natirs methutic r.es.
alining concepts and collecting data it seems advisable to begin on a pilot scale. Data is currently being gathered in a small manufacturing firm. We are investigating such questions as how to determine the actual structural configuration without relying solely on organization charts, the nature and intensity of interdependencies, and the units in the technical core.
CONCLUSIONS
The significance of this research lies in its exploring the feasibility of a new way of rigorously analyzing the structural aspects of organizations.
It combines the virtues of both comparative analysis and the constituent approach in that it allows in-depth analysis of the linkages among organizational components while at the same time providing a formal model for empirical testing. Constructing a model forces the researcher to find inconsistencies in his thinking 2nd areas where thinking is not concrete enough. Analyzing the deviations between actual structures and the model's predictions will allow the refinement of theory in a systematic fashion.
The model can also be used as a vehicle for determining which factors have the greatest influence on structure. This can be done by noting the effects Currently the model is essentially a formalization of Thompson's propositions and is being used as a means of testing them. The primary aim of this research, however, is to use his ideas as a starting point from which to develop a theory of organizational structure. The theory will consist of the model's rules refined using the iterative testing procedure. Consequently, the intent is to gradually expand the focus -14-of the research until the entire organization and variables which are not technological in nature are considered. In the long run, models of this type could be built for widely varying kinds of institutions.
It is not contemplated that I will do all this myself. Rather it is hoped that my initial efforts will stimulate others to also utilize the new approach. Then models in varying contexts can be compared to discover widely applicable heuristics. The result should be a better theoretical understanding of technological and other influences on structure and consequently sounder policy recommendations for redesigning organizations. 
REVISE P LIST (Q7)
The succeeding steps involve a cycle among steps 3, 4, 7, 8, 9 and 10 until ITD=0 at which point the model halts. 
